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What Is Claimed Is: 



1 1 . A method for conducting an inventory of passenger bags, wherein 

2 a bag tag is attached to each bag and each bag tag is permanently assigned a tag 

3 identification number (Tfog ID) and a manufacturer number, the method 

4 comprising the steps of: \ 

5 at a tag reader, transmitting a wake-up signal followed by at least one first clock 

6 signal; \ 

7 at each bag tag, \ 

8 ~ incrementing a first tag count in response to said at least one first clock 

9 signal, and \ 

10 transmitting the Tag ID assigned to said each bag tag when said Tag ID 

11 of said each bag tag corresponds to s^cLfirst tag count; 

12 at said tag reader, " \ X 

13 incrementing a first reader count iiyresportse to said at least one first 

14 clock signal, \ / / / 

15 storing a given first reader count when more tharl one bag tag responds to 

16 one of said at least one cloak first signal that corresponds to said 

17 given first reader count( ancn/ / 

18 transmitting said given first reader count followed by at least one second 

19 clock signal; and / \ 

20 at each bag tag that responded to saia one of skid at least one first clock signal 

2 1 that corresponds to said given ©Tst reader count, 

22 incrementing a second tag count in response to said at least one second 

23 clock signal, and \ 

24 transmitting the manufacturer number assigned to said each bag tag that 

25 responded to said one of said at leasnone first clock signal that 

26 corresponds to said given first reader count when said 

27 manufacturer number of said each bagVag corresponds to said 

28 second count. \ 
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2. \The method of claim 1, wherein a ticket tag is attached to each 
passenger's ticket and each ticket tag is permanently assigned the Tag ID and the 
manufacturer number of the bag tag^ attached to the passenger's bag, further 
comprising the steps of: 

conducting an inven\pry of the ticket tags according to the method of claim 1 ; 
and 

comparing said inventorV of ticket tags to the inventory of bag tags to ensure that 
each passenger ana said each passenger's bags board the same vehicle. 



3. The method oE claim 1, whereir 
each bag tag is permanently assigned a tag and^a manufacturer number at the 

time of manufacture. 

4. The method of claimu, wherein a^le^st one bag tag includes a 
sensor, further comprising the step 

at the at least one bag tag, transmitting fcji^ contents of said sensor. 

5. A tag for use in cbndi/ctiiig an inventory of passenger bags, 
wherein each bag is attached to a tag and eacn tag is permanently assigned a tag 
identification number (Tag ID) and a manufacturer number, the tag comprising: 
means for receiving a wake-up signal followed oV at least one first clock signal; 
means for incrementing a first tag count in respons^to said at least one first clock 

signal; 

means for transmitting the Tag ID assigned to th^ tag when said Tag ID 

corresponds to said first tag count; 
means for receiving at least one second clock signal; 

means for incrementing a second tag count in response to s^d at least one second 
clock signal; and 
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12 means for transmitting the manufacturer number assigned to the tag when said 

13 manufacturer number of said each tag corresponds to said second count. 

1 6. The tag of claim 5, further comprising: 

2 a sensor; and \ 

3 means for transmitting the contents of said sensor. 

1 7. A reader for Conducting an inventory of passenger bags, wherein 

2 each bag is attached to a tag and each tag is permanently assigned a tag 

3 -identification number (Tag ID) and a manufacturer number, the reader 

4 comprising: \ 

5 means for transmitting a wake-up s\gnal followed by at least one clock signal; 

6 means for incrementing a first reader\count in response to said at least one first 

7 clock signal, \ / \ / 

8 means for receiving a Tag ID transmitted by/a tag mi respoi^se to one of said at 

9 least one first clock signal; y k / 

10 means for storing a given first reader count when more/than one tag responds to 

1 1 one of said at least one first clock signal that corresponds to said given 

12 first reader count; / \ 

13 . means for transmitting said given first reader count followed by at least one 

14 second clock signal; and \J \ 

15 means for receiving a manufacturer number transmitted by a tag in response to 

16 one of said at least one second clock signal. \ 

1 8. A system for locating a tag, wherein ea<ch tag is assigned a 

2 permanent identification number, the system comprising: \ 

3 a tag reader that transmits a wake-up signal followed by a timk slot number; and 

4 at least one tag that transmits a permanent identification numbeAassigned to said 

5 at least one tag when said permanent identification number assigned to 

6 said at least one tag corresponds to said time slot number. \ 



-29- 



1 
2 
3 
4 
5 
6 



9. A foiethod for locating a tag, wherein each tag is assigned a 
permanent identification number, the method comprising the steps of: 
at a tag reader, transmitting a wake-up signal followed by a time slot number; and 
at each tag, transmitting^ permanent identification number assigned to said each 
tag when said permanent identification number assigned to said each tag 
corresponds to saidVime slot number. 
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10. A system for conducting an inventory of tags, wherein each tag is 
assigned a permanent identification number, the system comprising: 

at a tag reader, means for transmitting a wake-up signal followed by at least one 

clock signal; and 
at each tag, 

means for incrementing a tag coilmt in resp5»se s to said at least one clock 
signal, and 

means for transmitting the permanehyidentification number assigned to 
said each tag when said permanent/ identification number of said 
each tag corresponds to said tagVojunt. 

11. The system of claim 10, fumher comprising: 
at said tag reader, means for transmitting anjiistructibn to perform a tag read. 
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1 2 . The system of claim 1 0, wherein the duration of tag transmissions 
is fixed, further comprising: 
at said tag reader, means for transmitting a further one of saM at least one clock 

signal after the tag transmission duration has elapsed. 
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13. The system of claim 10, further comprising: 
at said tag reader, means for transmitting a further one of said at lea^st one clock 
signal after a tag response time has elapsed, wherein said tag response 
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time is the maximum duration of time between a tag reader transmission 
and the reception at said tag reader of a corresponding tag transmission. 
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14. The system >^f claim 10, further comprising: 
at each tag, 

a sensor; and 

means for transmitting the contents of said sensor. 

1 5. The system of clairm 1 0, wherein: 
each tag is permanently assigned sa\d permanent identification number at the 

time of manufacture. 

16. The system of claim 10, wherein saidjjermanent identification 
number is encrypted. 
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17. The system of claim 10, fiirthemcoppris/Tig: 
means for transmitting a charging signal, thereby/energizing the tags. 

18. The system of claim 10, furtlW/camprising: 
at said tag reader, means for incrementing i reader cyunt in response to said at 

least one clock signal. 
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19. The system of claim 18, further comprising: 
at said tag reader, means for indicating an error when said reader count does not 
correspond to said permanent identification number. 
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20. The system of claim 18, wherein: 
corresponding ones of said permanent identification number af\d said reader 
count are identical. 
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1 21. The system of claim 1 8, further comprising: 

2 at said tag reader, means for storing a given reader count when more than one tag 

3 responds to o\e of said at least one clock signal that corresponds to said 

4 given reader coiuit. 

1 22. The systenAof claim 21, wherein each tag is assigned a second 

2 permanent identification number, further comprising: 

3 at said tag reader, means for transmitting said given reader count followed by at 

4 least one second clock stfgnal; and 

5 at each tag that responded to said one of said at least one clock signal that 

6 corresponds to said given reader count, 

7 means for incrementing a second tag coimtitrftssponse to said at least one 

8 second clock signal, anck / / 

9 means for transmitting the second ypern^nent identification number 

10 assigned to said each tag wMen said/ second permanent 

1 1 identification number of said each tag corresponds to said second 

12 count. /A / 

1 23. The system of claim 22, fiirthrer comprising: 

2 at said tag reader, means for transmitting an instrucrion to perform a second tag 

3 read. / \ 

1 24. The system of claim 22, further comprising: 

2 at said tag reader, means for incrementing a second readerVount in response to 

3 said at least one second clock signal. \ 

1 25. The system of claim 24, further comprising: \ 

2 at said tag reader, means for indicating an error when said seconckreader count 

3 does not correspond to said second permanent identificationViumber. 
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26. TheNsystem of claim 24, further comprising: 
at said tag reader, means for storing said given reader count and a given second 
reader count when more than one tag responds to one of said at least one 
second clock signal that corresponds to said given second reader count. 



27. The system\of claim 26, wherein each tag is assigned a third 
permanent identification number, further comprising: 

at said tag reader, means for transmitting said given reader count and said given 

second reader count followed by at least one third clock signal; 
at eachtag that responded to said one of said at least oiie second clock signal that 
corresponds to said given second reader count, 

means for incrementing a thiid tag count in response to said at least one 

third clock signal, and 
means for transmitting the tl 

assigned to said each tag v^en : 

number of said each tag 



permanent /identification number 
l sara third/permanent identification 
>nds to said third tag count. 



28. The system of claim 27. 
at said tag reader, means for transmitt 
read. 



comprising: 
instruction to perform a third tag 



29. The system of claim 27, further comprising: 
at said tag reader, means for incrementing a third readei\count in response to said 
at least one third clock signal. 



30. The system of claim 29, further comprising:\ 
at said tag reader, means for indicating an error when said third reader count does 
not correspond to said third permanent identification number. 
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1 3 1 . A method for conducting an inventory of tags, wherein each tag 

2 is assigned a permanent identification number, the method comprising the steps 

3 of: \ 

4 at a tag reader, transmitting a wake-up signal followed by at least one clock 

5 signal; and \ 

6 at each tag, \ 

7 incrementing a tag count in response to said at least one clock signal, and 

8 transmitting the permanent identification number assigned to said each 

%!3 \ 

Id 9 tag when said permanent identification number of said each tag 

fU \ : 

I: I 10 _ . corresponds to saicNtag count. - . _ - - 

"ry \ 
p \ 

& 1 1 32. The method of claim 3V further comprising the step of: 

5 \ - 

p 2 at said tag reader, transmitting an instruction ^perform a tag read. 

I Y. i /. 

' ,„ 1 33. The method of claim 3 1 , whferein pe duration of tag transmissions 

%u 2 is fixed, further comprising the step of: / \ j / 

3 at said tag reader, transmitting a further one of y&dd at least one clock signal after 

4 the tag transmission duration h£ s elapsed^/ 

1 34. The method of claim 3 1 ,\fiu1:her comprising the step of: 

2 at said tag reader, transmitting a further one of said at Ifeast one clock signal after 

3 a tag response time has elapsed, wherein said tag response time is the 

4 maximum duration of time between a tag readen transmission and the 

5 reception at said tag reader of a corresponding tag transmission. 

1 35. The method of claim 3 1 , wherein: \ 

2 each bag tag is permanently assigned a tag ID and a manufactured number at the 

3 time of manufacture. \ 
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36. The method of claim 31, wherein at least one bag tag includes a 
sensor, further comprising the step of: 

at the at least one baa tag, transmitting the contents of said sensor. 
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37. The method of claim 31, wherein said permanent identification 
number is encrypted. 
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38. The method ofVlaim 31, further comprising the step of: 
transmitting a charging signal, thereby energizing the tags. 

39. The method of clainrS 1, further comprising the step of: 
at said tag reader, incrementing a reader count in response to said at least one 

clock signal. 

40. The method of claim 39, further co$prising/he step of: 
at said tag reader, indicating an error when sAidVe^d^r coujat does not correspond 

to said permanent identification number/ 



41 . The method of claim 39, v\ 
corresponding ones of said permanent 
count are identical. 



herein: 

ification\number and said reader 



42. The method of claim 39, further comprising tiie step of: 
at said tag reader, storing a given reader count when more thaiVme tag responds 
to one of said at least one clock signal that correspond^ to said given 
reader count. 
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43. The method of claim 42, wherein each tag is assigned^ a second 
permanent identification number, further comprising the steps of: 
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at said tag reader, transmitting said given reader count followed by at least one 

second clock signal; and 
at each tag that responded to said one of said at least one clock signals that 

corresponds ta said given reader count, 

incrementing a second tag count in response to said at least one second 
clock signal, and 

transmitting the second permanent identification number assigned to said 
each tag whem said second permanent identification number of 
said each tag corresponds to said second count. 

44. The method of claim, 43, further comprising the step of: 
at said tag reader, transmitting an instruction to perform a second tag read. 



45. The method of claim 43, fVtb^r comprising the step of: 
at said tag reader, incrementing a second re^er qopnt in^esponse to said at least 

one second clock signal. 

46. The method of claim 45, farther jt^npiprising the step of: 
at said tag reader, indicating an error wheh safci sdcond reader count does not 

correspond to said second peimanentiaentification number. 



47. The method of claim 45, further comprising the step of: 
at said tag reader, storing said given reader count and a givemsecond reader count 
when more than one tag responds to one of said at leas\one second clock 
signals that corresponds to said given second reader count. 



^48. The method of claim 47, wherein each tag is assigned a third 
permanent identification number, further comprising the steps of: 
at said tag reader, transmitting said given reader count and said giveA^ second 

reader count followed by at least one third clock signal; 
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at each tag thatVesponded to said one of said at least one second clock signal that 
corresponds to said given second reader count, 

incrementing a third tag count in response to said at least one third clock 
signal, and 

transmitting tne third permanent identification number assigned to said 
each tagWien said third permanent identification number of said 
each tag corresponds to said third tag count. 



49. The method oY claim 48, further comprising the step of: 
at said tag reader, transmittingVn instruction to perform a third tag read. 



50. The method of claim 48, further comprising the step of: 
at said tag reader, incrementing a thifd reader county in response to said at least 
one third clock signal. 



5 1 . The method of claim 50 
at said tag reader, indicating an error 



irffc 



:r comprising the step of: ) 

said third reader count does not 



correspond to said third permanent iofentification number. 

52. A system for conducting \ip inventory of tags, wherein each tag is 
assigned a permanent identification number, the system comprising: 
at a tag reader, 

means for transmitting a wake-up signal followed by at least one clock 
signal, and 

means for incrementing a reader count in respori^e to said at least one 
clock signal; 

at each tag, 

means for incrementing a tag count in response to said \t least one clock 
signal, and 
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means for transmitting a response signal when said permanent 
identification number of said each tag corresponds to said tag 
coun^; 
at said tag reader, 

means for recoiling said reader count when one of said response signals 
is received, thereby recording the presence of the tag that 
transmittedNsaid one of said response signals. 

53. The system of Vlaim 52, further comprising: 
at said tag reader, means for transmitting an instruction to perform a tag read. 



54. The system of claim^2, whej^n the durat/on of tag transmissions 
is fixed, further comprising: 

at said tag reader, means for transmitting a fufther on^ of said at least one clock 
signal after the tag transmission qjirgfljion ha/ elapsed. 

55. The system of claim ^2, tLjftl\e^9Cmprising: 
at said tag reader, means for transmilkhWa further one of said at least one clock 

signal after a tag response time mas elansed, wherein said tag response 
time is the maximum duration of time between a tag reader transmission 
and the reception at said tag reader of a corresponding tag transmission. 



56. The system of claim 52, further comprising: 
at each tag, 

a sensor; and 

means for transmitting the contents of said sensor. 



57. The system of claim 52, further comprising: 
means for transmitting a charging signal, thereby energizing the tags. 
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1 58. \The system of claim 52, further comprising: 

2 at said tag readeV means for storing a given reader count when more than one tag 

3 responds to one of said at least one clock signal that corresponds to said 

4 given readeit count. 

1 59. The system of claim 58, wherein each tag is assigned a second 

2 permanent identificatiomnumber, further comprising: 

3 at said tag reader, \ 

4 means for transmitting said given reader count followed by at least one 

5 second clock signal, and" 

6 means for incrementing V second reader count in response to said at least 

7 one second clock signal; 

8 at each tag that* responded to saia\one of s4iaVat least one clock signal that 

9 corresponds to said given reaaer count/ \ / 

10 means for incrementing a second tag count in/response to said at least one 

1 1 second clock signal, and Y / / 

12 means for transmitting a second we sponse signal when said second 

13 permanent identification number of said each tag corresponds to 

14 said second count; and / \ / 

15 at said tag reader, / \ 

16 means for recording said second! reader cbunt when one of said second 

1 7 response signals is received, therebyVecording the presence of the 

18 tag that transmitted said one of said second response signals. 

1 60. The system of claim 59, further comprising: 

2 at said tag reader, means for transmitting an instruction to>perform a second tag 

3 read. \ 

1 61 . The system of claim 59, further comprising: \ 
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at said tag rekder, means for storing said given reader count and a given second 
reader count when more than one tag responds to one of said at least one 
second clbck signal that corresponds to said given second reader count. 

62. The system of claim 61, wherein each tag is assigned a third 
permanent identification number, further comprising: 
at said tag reader, 

means for transmitting said given reader count and said given second 

reader count followed by at least one third clock signal, and 
means for incrementing^ third-reader count in response to said at least 
one third clock signal; 
at each tag that responded to said onp of said at least one second clock signal that 
corresponds to said given second reader count, 

means for incrementing a third \a^coui# in iesffonse to said at least one 

third clock signal, and 
means for transmitting a third res 



identification number of 
tag count; and 
at said tag reader, 

means for recording said third 



ofcstf/ signal when said third permanent 
said RacH tag corresponds to said third 



reader count when one of said third 



response signals is received, thereby recording the presence of the 
tag that transmitted said one of said thirii response signals. 



63. The system of claim 62, further comprising: 
at said tag reader, means for transmitting an instruction to perform a third tag 
read. 



64. A method for conducting an inventory of tags, wherfein each tag 
is assigned a permanent identification number, the method comprising, the steps 
of: \ 



* 
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at a tag reader, 

transmitting a wake-up signal followed by at least one clock signal, and 
incrementing^ reader count in response to said at least one clock signal; 
at each tag, 

incrementing a fag count in response to said at least one clock signal, and 
transmitting a response signal when said permanent identification number 
of said eachytag corresponds to said tag count; and 
at said tag reader, 

recording said reader cYmnt when one of said response signals is received, 
thereby recording the presence of the tag that transmitted said one 
of said response smnals. 

65. The method of claim\64, further comprising the step of: 
at said tag reader, transmitting an instruction to perform a tag read. 



66. The method of claim 64 jW^iereii/pie dyfration of tag transmissions 
is fixed, further comprising the step off: 

at said tag reader, transmitting a furthe - one ©fijsaia at least one clock signal after 
the tag transmission duration has elapked. 



67. The method of claim 64, further Comprising the step of: 
at said tag reader, transmitting a further one of saicKat least one clock signal after 
a tag response time has elapsed, wherein said tag response time is the 
maximum duration of time between a tag reader transmission and the 
reception at said tag reader of a corresponding tag transmission. 



68. The method of claim 64, further comprising the steps of: 
at each tag, 

sensing an external condition; and 

transmitting information regarding said external condition. 
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1 69. The method of claim 64, further comprising the step of: 

2 transmitting a charging signal, thereby energizing the tags. 

1 70. The method of claim 64, further comprising the step of: 

2 at said tag reader, storing a given reader count when more than one tag responds 

3 to one of said at Peast one clock signal that corresponds to said given 

4 reader count. \ 

1 71. The method of claim 70, wherein each tag is assigned a second 

2 permanent identification number\further comprising the steps of: 

3 at said tag reader, \ 

4 transmitting said given reader (count followed by at least one second clock 

5 signal, and \ / / 

6 incrementing a second reader count m re^onse to said at least one second 

7 clock signal; K j / 

8 at each tag that responded to said one pf said at least one clock signal that 

9 corresponds to said given reader poumM / 

10 incrementing a second tag count in response to said at least one second 

1 1 clock signal, and / \ 

12 transmitting a second response \svgnal whqn said second permanent 

1 3 identification number of said each tag corresponds to said second 

14 count; and \ 

15 at said tag reader, \ 

16 recording said second reader count when one of said second response 

17 signals is received, thereby recording the presence of the tag that 

18 transmitted said one of said second response signals. 

1 72. The method of claim 71, further comprising the stepvof: 

2 at said tag reader, transmitting an instruction to perform a second tag^read. 



• 
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73. The method of claim 71, further comprising the step of: 
at said tag reader, storing said given reader count and a given second reader count 
when more than one tag responds to one of said at least one second clock 
signal that corresponds to said given second reader count. 
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74. The method oftclaim 73, wherein each tag is assigned a third 
permanent identification numbe\ further comprising the steps of: 
at said tag reader, 

transmitting said given read^ count and said given second reader count 
followed by at least onis third clopk signal, ajid 

incrementing a third reader couitf in j^esp^ppe to 9&id at least one third 
clock signal; 
at each tag that responded to said one of sai 

corresponds to said given second rcad^ 

incrementing a third tag count in re 
signal, and 

transmitting a third response signal wftpn said third permanent 
identification number of said each tagNporresponds to said third 
tag count; and 
at said tag reader, 

recording said third reader count when one of said tttird response signals 
is received, thereby recording the presence, of the tag that 
transmitted said one of said third response signals. 



least one second clock signal that 



: to said at least one third clock 
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75. The method of claim 74, further comprising the step^of: 
at said tag reader, transmitting an instruction to perform a third tag re^d. 

76. A h^thfod for producing a tag for use in electronic inventory, 
comprising the steps/ 
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3 manufacturing an application-specific integrated circuit (ASIC) including 

4 inventory response circuitry; / 

5 programming said ASIC with a permanent identification number; 

6 preprinting an antenna pattern and bonding pads onra flexible substrate using a 

7 conductive material; and / 

8 flip-chip bonding said ASIC to said bonding pads using a conductive adhesive. 

1 77. The method of claim 76, further comprising the step of: 

2 applying an attachment means to a first portton of the tag, whereby said first 

3 - portion may be joined to a second portion of the tag to close the tag about ~ 

4 an object to be tagged; and / 

5 perforating said tag so that any attempt ko remove a close tag from a tagged 

6 object renders the tag inoperative. 

1 78. The method of claim 76, wherein 

2 said attachment means is an adhesive/ 



1 79. The method of craim 76, further comprising the steps of: 

2 preprinting an anode on a first portion of saia flexible substrate; 

3 preprinting a cathode on a secono portion off said flexible substrate; 

4 applying at least one of a dielectric mate^al and an electrolytic material to at least 

5 one of said anode ancysaid cathode; and 

6 applying an attachment means to at least one of said anode and said cathode; 

7 whereby a power supply means is formed by the subsequent attachment of said 

8 anode and said cathode using said attachment means, and said power 

9 supply means is destroyed by any attempt to thereafter detach said anode 
10 and said cathode. 

1 80. The method of claim 77, wherein 

2 said attachment mians is an adhesive. 



v 
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81. The method of claim 76, further comprising the step of: 
hermetically sealing said ASIC. 

82. The method of claim 76, further comprising the steps of: 
including at least one sensor on said tag. 

83. The method of claim 76, further comprising the steps of: 
testing the operability of the tag; and 
marking the tag if the tag is inoperable. 



84. A tag pro^tfceJT)y the^melpod of claim 76. 

85. A tag produced by the method of claihi 77. 



86. A tag produced by the/metHod of claim/78. 



87. A tag produced by me method ofofaim 79. 



88. A tag produced bj/the metheKi of claim 80. 



89. A tag produced py the method of claim 8 1 . 



90. A tag produced by the method of claim 82. 



91 . A tag produced by the method of claim 83. 






